*\ (12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
22 March 2001 (22.03.2001) 




PCT 



I III I I II! II 

(10) International Publication Number 

WO 01/19799 A3 



(51) International Patent Classification 7 : C07D 233/91. 

A61K 49/00, 51/00 

(21) Internationa! Application Number: PCT/JP00/06226 

(22) International Filing Date: 

12 September 2000 (12.09.2000) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

1 1/259057 13 September 1999 (13.09.1999) JP 

1 J /2603 15 14 September 1 999 ( 1 4.09. 1 999) JP 

(71) Applicant (for all designated States except US): POLA 
CHEMICAL INDUSTRIES, INC. [JP/JP]; 6-48, Yayoi- 
cho, Shizuoka-shi, Shizuoka 420-0914 (JP). 

(71) Applicants and 

(72) Inventors: TAKAI, Yoshihiro [JP/JP]; 2-14, Nijino-oka 
3-chome, Izumi-ku, Sendai-shi, Miyagi 981-8007 (JP). 
IDO, Tatsuo [JP/JP]; 9-14, Miyagidai 3*-chome, Aoba-ku, 
Sendai-shi, Miyagi 989-3214 (JP). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): TSUJITANI, Michi- 
hiko [JP/JP]; 12-1, Futaba 2-chome, Yokosuka-shi, Kana- 
gawa 239-0814 (JP). 



(74) Agents: ARUGA, Mitsuyuki et al.; Kyodo Building, 3-6, 
Nihonbashiningyocho 1-chome, Chuo-ku, Tokyo 103-0013 
(JP). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ. 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR. 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR. 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU,TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE. 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

10 May 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: NITROIMI DAZOLE DERIVATIVE AND DIAGNOSTIC IMAGING AGENT CONTAINING THE SAME 



(57) Abstract: A nitroimidazole derivative represented by formula (1): 
[wherein R 3 represents a hydrogen atom or a C1-C4 alkanoyl group; and X 
represents a fluorine atom or an isotope thereof], and a diagnostic imaging 
agent containing the derivative as an active ingredient. The derivative 
^2 JN ^1 j (2) enables imaging of the ischemic sites of a circulatory organ or imaging 

f^. I ], ^ of cancer cells, and thus the derivative can provide information about the 

ON Ct^^^ position and the amount of the ischemic sites or the cancer cells. Therefore, 

the derivative contributes to selection of appropriate treatment of ischemia 
or cancer. 



3 



9> 0,N 




O 



INT r "NATIONAL SEARCH REPORT 



Intern; al Application No 

PCT/JP 00/06226 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07D233/91 A61K49/00 A61K51/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D 



Documentation searched other than minimum documentation lo the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data, CHEM ABS Data, BEILSTEIN Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



x,p 



WADA, HIROAKI ET AL: "Synthesis of 
1- ' 2- ' 18F ! f 1 uoro-l-( hydroxymethyl )-ethoxy ! 
methyl-2- nltrolmidazole ( '18FSFENI), a 
potential agent for imaging hypoxic 
tissues by PET" 

J. LABELLED COMPD. RADIOPHARM. (2000), 
43(8), 785-793 , 

July 2000 (2000-07), XP002167863 
abstract; figure 1; examples 2,18F2 



1-11 



LH 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



* Special categories of cited documents : 



document defining the general state of the art which is not 

considered to be of particular relevance 
earlier document but published on or after the international 

filing date 

document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use, exhibition or 
other means 



document published prior to the international filing date but 
later than the priority date claimed 



*T' later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&' document member of the same patent family 



Date of the actual completion of the international search 



18 May 2001 



Date of mailing of the international search report 

07/06/2001 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Seitner, I 



Form PCT/lSA/210 (second sheet) (July 1992) 



page 1 of 3 



INT r "NATIONAL SEARCH REPORT 



Intern: al Application No 

PCT/JP 00/06226 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation ot document, with indication.where appropriate, of the relevant passages 



ALAUDDIN M M ET AL: "Evaluation of 
9- 1 ( 3-F-f 1 uoro-l-hydroxy-2-propoxy )methyl ! 
guanine ('FI-FHPG) in vitro and in vivo as 
a probe for PET imaging of gene 
incorporation and expression in tumors - 
Initial evaluation with PET with the 
radiolabeled glucose analogue 
2-(F-18)fluoro-2-deoxy-d-glucose" 
NUCLEAR MEDICINE AND BIOLOGY , US, ELSEVIER 
SCIENCE PUBLISHERS, NEW YORK, NY, 
vol. 26, no. 4, May 1999 (1999-05), pages 
371-376, XP004167069 
ISSN: 0969-8051 
page 372, paragraphs 1,2 
abstract 
tables 1,2 



US 5 728 843 A (CHERIF ABDALLAH 
17 March 1998 (1998-03-17) 
abstract; examples 1A.1B 
figures 1,2 



ET AL) 



J E BISKUPIK ET AL: "Synthesis of an 
(iodovinyl )mi sonidazole Derivative for 
hypoxia imaging" 

JOURNAL OF MEDICINAL CHEMISTRY , US, AMERICAN 

CHEMICAL SOCIETY. WASHINGTON, 

vol. 34, 1991, pages 2165-2168, 

XP002091797 

ISSN: 0022-2623 

abstract; table 1 

TEWS0N T 0: "Synthesis of 
'FIFluoroetanidazole: A Potential New 
Tracer for Imaging Hypoxia" 
NUCLEAR MEDICINE AND BIOLOGY, US, ELSEVIER 
SCIENCE PUBLISHERS, NEW YORK, NY, 
vol. 24, no. 8, 

1 November 1997 (1997-11-01), pages 
755-760, XP004097016 
ISSN: 0969-8051 
abstract; figures 1,5-8 



US 5 843 404 A (KOCH CAMERON J 
1 December 1998 (1998-12-01) 
examples 1,6 



ET AL) 



-/-- 



Relevant to claim No. 



l-n 



l-n 



l-n 



i-n 



l-n 



Form PCT/1SA/210 (continuation of second sheet) (Jujy 1992) 



INT "NATIONAL SEARCH REPORT 



Intern; al Application No 

PCT/JP 00/06226 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



ALAUDDIN M M ET AL: "Synthesis and 

Preliminary Evaluation of 

9-( 4- ' F ! -Fl uoro-3-Hydroxy 

methyl butyl )6uanine CF!FHBG): A New 

Potential Imaging Agent for Viral 

Infection and Gene Therapy Using PET - 

Synthesis of 

9- ' ( 1-F-f 1 uoro-3-hydroxy-2-propoxy )-methyl 
! guanine" 

NUCLEAR MEDICINE AND BIOLOGY, US, ELSEVIER 

SCIENCE PUBLISHERS, NEW YORK, NY, 

vol. 25, no. 3, 1 April 1998 (1998-04-01), 

pages 175-180, XP004113272 

ISSN: 0969-8051 

page 177, column 2 

abstract 

EP 0 312 858 A (P0LA CHEM IND INC) 
26 April 1989 (1989-04-26) 
example 3 



1-11 



1-9 



Form PCT/lSA/210 (continuation of second sheet) (July 1992) 



page 3 of 3 



INTF -NATIONAL SEARCH REPORT 

Information on patent family members 



Intern; at Application No 

PCT/JP 00/06226 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5728843 



17-03-1998 



US 
AU 
WO 



5886190 A 
8074294 A 
9509844 A 



US 5843404 



01-12-1998 



US 
CA 
EP 
OP 
WO 



5540908 A 
2149770 A 
0669913 A 
8503469 T 
9411348 A 



23-03-1999 
01-05-1995 
13-04-1995 



30-07-1996 
26-05-1994 
06-09-1995 
16-04-1996 
26-05-1994 



EP 0312858 



26-04-1989 



JP 
JP 
JP 
CA 
DE 
ES 
KR 
US 
US 



1110675 
2115626 
8019111 B 
1329392 A 
3868308 
2032514 
9611379 B 
4945102 A 
5064849 A 



A 

C 



A 
T 



27- 04- 
06-12- 

28- 02- 
10-05- 
19-03- 
16-02- 
22-08- 
31-07- 
12-11- 



1989 
1996 
1996 
1994 
1992 
1993 
1996 
1990 
1991 



Form PCT/ISA/210 (patent family annex) (July 1992) 



